Identification and characterization of two novel germ line p53 mutations in the non-LFS/non-LFL breast cancer families in Chinese population.
Germ line mutations in the tumor suppressor gene, p53, are known to cause Li-Fraumeni syndrome (LFS) or Li-Fraumeni-like syndrome (LFL). We sought to identify p53 germ line mutations in potential hereditary breast cancer patients without LFS/LFL phenotype, which will help us establish the genetic testing strategy for p53 in Chinese high-risk breast cancer families. We screened all coding exons and intron-exon boundaries of p53 in 240 women with early-onset breast cancer or affected relatives from four breast disease clinical centers in China by utilizing PCR-DHPLC and DNA sequencing analysis. Additionally, three cell lines (H1299, MCF-7, and MDA-MB-231) were transfected with pEGFP-N1-only or pEGFP-N1 vectors expressing either wild-type or two novel identified mutant p53. And then we performed flow cytometry analysis in the transfected cells to determine the status of cell apoptosis, and real-time PCR as well as western blot analysis to ascertain the expression of p53, p21, and p27. Two novel germ line mutations (563T > C and 643_660del18) were detected in two independent families. Neither of them, however, was present in the 768 normal controls. Functional assays revealed that the ability to trigger cell apoptosis and transcriptional activation of target gene under similar expression of p53 were lower in two mutants versus wild-type p53. Deleterious mutations of p53 seemed to be responsible for approximately 1% of non-BRCA1/BRCA2 hereditary breast cancer in Chinese population, and our findings suggested that p53 should be included in genetic testing of Chinese non-LFS/non-LFL high-risk breast cancer families.